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General information
Preparative thin-layer chromatography was performed for product purification using Sorbent Silica Gel 60 F254 TLC plates and visualized with ultraviolet light.
Petroleum ether and ethyl acetate was used as eluents. IR spectra were recorded on a New Fourier transform infrared spectroscopy. 1 H, 13 C NMR spectra were recorded on a 400 MHz and 100 MHz NMR spectrometer respectively. Spectrometer as solutions in CDCl3 unless otherwise stated. HRMS were made by means of ESI. Melting points (mp) were measured on micro melting point apparatus and uncorrected. Unless otherwise noted, all reagents were weighed and handled in air, and all reactions were carried out in a sealed tube under an atmosphere of argon. Unless otherwise noted, all reagents were purchased as reagent grade and were used without further purification. 
Selected optimization results
Experimental procedure
A solution of aromatic acid (0.2 mmol), Pd(OAc)2 (0.9 mg, 0.004 mmol), and NIS (47.3 mg, 0.21 mmol) in DMF (1.0 mL) was stirred in a sealed tube under an atmosphere of argon at 80 °C for 3 h. The reaction mixture was then cooled to room temperature, and the pH was adjusted to 10 with 2 M NaOH(aq). The mixture was diluted with 5 mL water and then extracted with EtOAc. Afterward, the combined organic fractions were dried with Na2SO4 and concentrated under vacuum. The pure product was obtained via preparative thin-layer chromatography on silica gel with petroleum ether and ethyl acetate as eluents. The procedure for di-iodination was s3 nearly the same as that for ipsoiododecarboxylation, except with a larger dosage of NIS (135.0 mg, 0.6 mmol) and higher reaction temperature (120 °C).
Gram-scale synthesis of compound 2-iodo-1,3-dimethoxybenzene(2a) a solution of aromatic acid (1g, 5.5 mmol), Pd(OAc)2 (8 mg, 0.66 mol%), and NIS (1.3g, 5.8 mmol) in DMF (5.0 mL) was stirred in a sealed tube under an atmosphere of argon at 80 °C for 12 h. The reaction mixture was then cooled to room temperature and the pH was adjusted to 10 with 2 M NaOH(aq), and diluted with 10 mL water, extracted with EtOAc. Afterword, the combined organic fractions dried with Na2SO4, concentrated under vacuum. Then, the pure product was obtained by column chromatography (PE:EA = 30:1) with a yield of 85 % (1.4 g).
Gram-scale synthesis of compound 1,3-diiodo-2,4-dimethoxybenzene(4a) a solution of aromatic acid (1g, 5.5 mmol), Pd(OAc)2 (8 mg ,0.66 mol%), and NIS (3.7 g, 16.5 mmol) in DMF (5.0 mL) was stirred in a sealed tube under an atmosphere of argon at 120 °C for 12 h. The reaction mixture was then cooled to room temperature and the pH was adjusted to 10 with 2 M NaOH(aq), and diluted with 10 mL water, extracted with EtOAc. Afterword, the combined organic fractions dried with Na2SO4, concentrated under vacuo. Then, the pure product was obtained by column chromatography (PE:EA = 30:1) with yield of 82 % (1.76 g).
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. Characterization data for benzoic acid derivatives (1d) 2,6-dibutoxybenzoic acid. 13, 155.69, 133.70, 131.87, 129.07, 128.36, 128.26, 124.91, 124.59, 114.75, 114.02, 70.39, 31.34, 19.17, 13.83 . 154.75, 133.60, 132.05, 129.41, 128.29, 128.18, 125.18, 124.80, 116.42, 115.94, 74.34, 22.28 . CDCl3) δ 169. 14, 154.94, 133.74, 132.22, 129.14, 128.40, 128.23, 125.15, 124.65, 115.12, 115.04, 82.81, 33.01, 23.74 . 58, 135.88, 131.61, 130.16, 128.13, 127.93, 124.51, 116.63, 91.12, 73.51, 22.53; HRMS (ESI) 3060, 3029, 2916, 1497, 1463, 1446, 1346, 1280, 12660, 1149, 1051, 913, 839, 797, 762, 746 cm 2976, 2930, 1890, 1793, 1773, 1762, 1749, 17178, 1593, 1578, 1522, 1499, 1473, 1261, 1130, 947, 763, 727 , 669 cm 78, 134.82, 130.64, 130.29, 129.687, 128.33, 128.24, 124.21, 117.81, 116.48, 86.24; HRMS (ESI) 3051, 2918, 2580, 1944, 1909, 1823, 1788, 1607, 1486, 1464, 1419, 1318, 1301, 1241, 954, 900, 769, 749 cm 3054, 2914, 1937, 1902, 1815, 1604, 1455, 1420, 1375, 1326, 1157, 1132, 1132, 1050, 936, 914, 840, 749, 724 cm 2960, 2931, 1453, 1445, 1424, 1277, 1261, 1181, 1075, 998, 804, 752, 804, 752, 734, 618 cm 19, 159.92, 139.19, 108.96, 83.80, 79.58, 60.62, 56.89; HRMS (ESI) 2359, 2342, 1564, 1445, 1367, 1328, 1205, 1101, 1092, 1039, 1016, 914, 794, 734, 674, 637 cm 2978, 2918, 2849, 1562, 1552, 1442, 1378, 1354, 1286, 1219, 1113, 1073, 1034, 792, 64, 159.19, 139.03, 109.85, 85.03, 79.94, 69.08, 65.59, 15.47, 14.68; HRMS (ESI) 3062, 3030, 2922, 1560, 1496, 1454, 1437, 1404, 1360, 1279, 1215, 1083, 1063, 1028, 943, 904, 791, 733, 693, 674 cm 34, 158.50, 139.28, 136.30, 136.07, 128.66, 128.63, 128.46, 128.38, 128.09, 127.03, 110.78, 85.24, 80.62 , 74.29, 71.42 154,26, 153.41, 142.77, 142.18, 132.60, 118.92, 109.86, 100.11, 96.56, 81.45, 61.02, 60.97, 60.90, 60.82, 56.41, 56.23 
